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a6)J(TO(5)2GnJ06>GJ OJGJlOQ) cfenadetT) (515)1(53 0)1(77) A r^)(TD iJ(5)J(0o 21JOl 
6>iJSJ(06>ja). gD03 c03rt9d61Do aJl(.(5)o 4- (53 a)36rOJ<TO(5>2GoJ36>GJ 2)S(06)1 

gcoo < 13^(0(515)1 6)0^ o2K58a6>j(o g6n3oa6>ja) (njlc(5)o s). B a0)onr) ajo9d6ro 

2)0617) G CO OnJ J CO (515)1 6)0^ (51dSl(UOOo. gOT) 033 611) (515)1 6)0^ (OOGJJ 
(2)2 GJOQ)c06)2o (fcJGOSXg} oJOO <UJ(O§J(0). B(Q)J6)S 21 0)^(3 0(0(515)000)1 65C0J 
6)«sJOl(Q) 3JO(OOJJo g6030a6)610o (^J1 lC5)o 6). iil(.(5)o 2-6) GJ 6)aJOl03) c&oU 
61D6) 21 S2 (515)2 <&4(5>^OQQ)1 (510 SQB>Og6)aJ52 (515)1 ffijol^j aJ ^(,(5)0 8 -(53 (0)06102 
(TO (5) J GoJ06)GJ (OOGJ 3l(3 f 'GJ<xJ(5)J(065BO3 gengO^a? (^il(.(5)0 7,8). gDOO 
3l(3'*GJ^J(5)2<56513gJ6>S ^3° 6) sJOJ (3)003)1 Q)S &€)]&>. 2)Sc06)1O3) OJOD(515>2 o 
212(0)03 OJOO (515)20 nJOOG(5)*J iJl(.(5)0 11-(53 c^OeiDJOnO^GoJOOGJ (510 si O J 
OOOJJo 62X53(1^2 (5 CQ)JO (WjfirOJcSjgJ 0 6mcnJL)1ajl^|2 GO)0oJ2(5(5T5)l6)O$ oJ6TT)1 
oJ](3(5I5)1Q3)Oc06)Jc 0). gO<T>1 06101(3 c0d 0336170 (515)1(53 (u5l6)6)OJ(U>(3 2)2CO6>(0)O6n3 
6i(0J 3JO(O2126n§Oc06>1 <iJ(^G(5)06n®1 (510(5)1(53 ^Sl rtjlcJ96>2 <0). 0603 <3(0x141 
61DOJ20 nJ(53G(5)06T!3l(3Q)2o idl((5)0 12(53 c0)O61T>1^1o1c0O2aT)(5)JGoJO6)GJ OTOlcO 
^^9^573) a§1c06)J(0>. a$CTOl| §000 (0)r0361Do <0)2(515)203(003)1 
GJJ6)S 21S(06)Jc0>. OeOJOlcnj 232(0) gl (53 ^2C5T5)1OJ^1(5l(06)2aT> nJ(03G (5) 06T131 
GO) OaJJ (0(515)1 6)(T^ (510 Si OJOO (515) 210^(3 00) (515) 002)1 0)1(82)1^1(01(06)2(70 3J0(5 
(515)1 GJ] 6) S c0>S (515)1 GCOOnJJOo ^Sl<yi(06>2<0>. 2)S(06)1OO> CTOlCDCOCJJ rJ0c96) 
$16>($ 61(OJ(UOO(515) 330(023267130(06)1 (510(5)1&J26)S 6J(0J 635161515) OlnDl(53 
c0>S(5T5)2(0>. gDCOl /JlL(5)o 13- (53 (0)0610200(5)26 nJ06)GJ GO)OoJJ(Oo 6) 6) <0)03)1(53 
oJlsI^ OlfiDl£jlGJ26)S gO (5)1 G(OOc06)2... OJOQ3)J GO)0 oJJ(0(515)l6)C$ (5)260)1(53 
(5)§20T)(5)1cnO)20\)(5l^|2 <3</>0oJJ(0o <0)O65Bl6)<06)O6O3l(Olc06)2O7)(5)2 c0)O6T7)Oo. 
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ta'Donn 33(5(/)snS 

Gc&og c/oocri>{OT> croonnlOT)^ aj(o1rt^m)1s>og irL\a\(^(m)dhcr>oQQ) (Desifflosro 

gom tesglojo^tzijsnsoa^jaT) alca)! rara^fflocofl a/j)m1c06)j ^oom\^ 6 c^amcs). 

-u<p co) crolcoogj aJOcOogjaJGQ^ocol'yoem gyo amors) 6ioc3c/)a5 colcSczH 

cOOJCrna^. C31d)3^ffl3(Qil a<pl6T3TC) OTOlcm^JrJOceOQ^SJCOTS) (319(0)16)0^ ^C/SfU 
(/DCTKPJgQ QJPllaJ (aj\<3)Ol) oJlOQam)SQ a^SJcOOJcfo. gETO OJejloJ -a-fl^o 
2 -c^jS t&oemjoaila>o cnsj^joj^j asngocon 2)S(06)1cQ)Gcp>r&io dkccaflcfc* 
6)<6306ni 65CDJ -aJOaJo ajolS^SJceOJcft. (iilL^o2). gOOfl aJO<0S)£fl6)C$ nJJOo 
<0>js jJ1l«5)o 3—ajS aDOsrojamcs^GaJo&ej ascsojcfo. ojjOo (flb^sloag ok/d 
63T3g1(3$ V ^d>A(^>1oo)l9J^g aoj sjoai gsngOcfct^ceoajs^taoem ms 
G<0S>6 mean. gDCOl GCT>06>(Grc5) aJJ06)(^SJ(5m)jahy OIPjloJ aJJOo dkjSlOO^ 
cgtds1cx»1(D3 ai^j (3Tdcml6)a^ ffljt&glGJjo cmoo^QQ)jfflocoil mlensjanflcuScdojam 
(goco633a3 ajjcarcnl cn> oco>l c&jslmcBaGarcnceQj ascool ajcxi><e6>j<03. csrasj 
(aroxaxxo)! cfojs anlgcwjflco^ cosnsocafl ffiSo%)jc 03 (^ilcctno 4). cd^j GoJ06>gj 

fflSc0ft1<0^1CQ)JGCrUOC/5 jaJlLC5)0 5—053 d3>Q6Tr)jaT> O51^c03^1CQ)lpJOc93]o. 
gDGaJOC/3 ffimaSTS) 630c3c0a3 Cm(Q)OOO<X2)lc0Oyl6RynJ>J. gxol ^J(TO)o 6—053 
c9306rDjaD(a)JGrJ0&J cfcjS -cUJ6n3l(rfls 00)1053 OJ^j «Jld(a>lG£J(06>J dkOC} 6>OKS>l 
Q<r>oss>i andGojoaS card coiled cnlamjo aroocnlanoarai^fflocn) crujoo ajjo 
cannjajc&jamc^j (Sc&>c3c06)Oa. 

CrdCnilfiOCBOQQ) 6aj<5GODO£j1 a^)1aUOOt5)(21CT>J(TOCDl^|06m £DO> c&glajogo 
^rjaj3cor^1c0o^aT)«y). eom crol^oaMarajarucDlnj ©ijolexroocoj ajlsail&i^s 
g co)3 am GOJcr)(ur^>la5S qjdqq)J p^oiJo_olcao^c§cnjoc/3 aoj m^jcoffi^GGCDfSiJpj 
<Dsn3O<03j(TT>j. gom a^sai^^ocroo mjejo msdE^loj^lcola^jam c9>spjo 
arojaJo^lda,c3 c&aucno 6>.ojc^jc&(0)^o (uraojjffljejo crosutao rdjos^sj 
<03(O) jo 6)<ajc^jamj. 
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63<pl6TOT3) (?5>l6)aJ§1<06)2SJc&C/3o96) 6JC0J c0i3dO(2QJJo gDgjGgjO. gDQJ goJGQOJO 
o)1^ o jgjcoxoo 'allB^&vb Q6nso<9ooa3 cfctptojo. m>om e^lsrorc) (aVtoaj 
§l*66>2S2<a>a5 grdc<Q)ocn1^ gsneoceooajjaT) sjcoj ‘a^cn^c^T^oo^jctf 
^joem goaitos ojooojjarnco). ojoo3 6 )3G<ucijj(3 a^sxrnooj c/DOcrotnj)©6TW 
cooern gxo c&jcn^arfl <Bi^ojlr^<0^cz>l^j<Tn. 

oraetauj c03OGil(OT3)l6>fij§1(a)C^ a^sjcos^cfo. qj(/ 06313(/5 (O)ggfl£jj00 
(3TdCO}aJOCO)0 1:2:3 (310)00)15300 C^)1^)ry §1cfh>g06TT) gDOO c&glnjO^JSriSO 

ceojamanloDj a^gajjo ajgflooK o>. odczcdjos cna§lco3 a\>ou>o<06rooQ>ocn>l 
ajsnejQKDjcro k r&flaj’ cort&njglaoijo fflcmtooajjo. nJlc(0)(0ia)1<0& cfoosrnj 
<Tr>(5)JGoJ06)£J (3T0612LIJ (5)l6)q_|§lQQ)j6)SCQ)jO (31d<ft>6)(3r0) CU&jlo^JSJCanj) 
anocmcofloa^ rujoo a^slcnjGfflcoS g^j(6coto> 63§1c95)j<0D<xDosrn (310*3^0 Galen® 
<ti). <0>2Sjcft»gjo ajeilajjc&gjo (wtasloS </0 (d1qo>oqq) ajlcucorcrilcoS 65§1<es>jc0j 

Qa>06)6rT)©>1(03 (3TOOJ c9j2§lG^|^<66)J0CrU0a5 t&^SJc&gJo OJGJlaJja^o cfo^CO)^ 
£21000)1 G0Q)O88l^|1(0lce6>J(TD Oil 00 (01^1 (08 ^GJSlajIcQOOCDOOJJo. 2)]CTD^ (01(0)1 
oo)1(o3 6i §1jy, gotaj<e>o<oo &>i s]o ojeilajjo <a>y3>^aiOGa>1 Gooioal^flolteo 

(0K5)<£6>OJ6|^O ^sla-jlteooos c&»y>lQQ)JO a^omosnoj CU0a5 6)3 GQJ 0^(5 aJO 
OQ)JOD(tf). 6J<DJ col (0)1 a®gajJ£2lSlOQ)lco3 6)c03OSJ (010)1 (OlcSOJ CTO ^Jl (TO) (010)1 (03 
<a>o6ro1^1(o1aajanr>j. mgi cosnsj <o1co)1cfco& a^sl c&}§j«a>o<5 ^errgjfjlslcaoj... 
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fij^cniocjsxn) oJlsIc^ao 

aiQsxb <0j«ploQ)janD 6503 'UeilcesojaD t&gflapg 

mosrn 6n(ti. ^cDojensoaeojanrotsolaoj Gcusrrg arooaoaoesBoS esc oj a_is>cQ) 

GftJO 'X#i ,0,:><3fU) 2 0 ^tflSTOTO) BOJ (^IsOnjgltfSO^O fflOC®)o. 

C3TC)3^fflOQQ)l CgfiJ0C^jc9>0(6ajDl(D3 ©COJ cfcj§1 nJJO3J0$6>CQ) rjlslasojanr) 
nJl(.«y>o ajfDa?as)jca> ( -»Jl(_<^T)o i). r^)cm1§j cfc(/3)1<&(gQQ)o C6^ycgcu)o g>nj 
Gcojocnl^jj <a^<a)^fflocs >1 6 )cu§l 6 )cx»sj<e 6 )jcflt>. d&o(3cu)l6>c$ (aidslai 

(joms) aJIcctoo 2 — ca3 aiOsrnl^lcDlcj^jcrn^njGaJOQej csrcerauj aruooaoeoB 
§f1®8 (cfcjOTKnjajtBcn^gg soaoesBaS) cssaajefc. arocaflcnaaoDnado, 
t&ocScuileoajj eogo (^lo^gloa^s oJjoo <a>jslGjjo aicg (srago ojeflnjloqj} 
<m§ms>io cumms)SQO}eg^o 6J§1ti96>jcfc (aJIcco>o 3). aooleoajgl <mssvm\(6) 
&S)]Q<JUOU% i(&J§1C3Q)J6)SQQ>20 nJ]OTUOg(Xi)J6)Sa3)Jo CrOGOODo *jl{/0>o 3-©8 
c03O6mjaD ojIo)® 300)1 col cOO^o. «nl 6 )aj§l (0>jOc96>j(ganjoc/5 aJl(.©>o 4 -cd 3 

c&06rT>2aT>(5)J<gnJ06)GJ cfej§1 oJ^ 03.13^ 60 CO) OJGiCXi)c0Oc9Dm>Oc0OJCTT)C^2 
GoJOSOGJ c&DSroeOajSJo. 

cue/l^pcsS cnlgjcm ojcscdc5 ! 

60c£b3.o_J> c^)§1c£hC/5c3QJ oJOlOQ) 60 (OJ (OOrolc&aS c&»gfl a_J3 § 5)3 617)1 (30 . £0(30 Jo 
gsn§0c96)jcnoca0 (313)3^(2)300)1 o fl CCOO COKO oH caS <^36m1^1co1c0OJOTOGaJ36OGJ. 

oJ 6° 0 ^jsl^o o!Gjla.jl6oo^ (^osIojcgcstsojq Ajlcc^(moo1(o3 
c0336miyico1c06O)(noa5O^aJ36OGJ 600l^ce6)SQi360Cr03§ly 63C0J oJj-aJQQJJOS 
oJ1C(30o OJOOQ)c06)jaj. OJGilriJ (mOc£> 3 (S(^Oc06O) CTOlce60>CB 001305 riJ^QQ)j6)S 
0100)0 60 d 10^(30302)1 COJCOJCTOCSOJ cft>36TT>3o. C0)l6)nJ§1 CO)JO<e60jGCTUOO5 OJ03>O] 

oolensj crolsnsj 

gocso) fflocoojcft> ooloS ssInooGleoa^ aolsngj mojcno cft><P 2 carso 3 

eneoceeooaojo l^joojo cruel cy. 
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g'D(0>l(!Q>3(5S cQjOSSra^CTr) nJOllOo 

r^)gjftja3K5)1(?53 gsneocaooaS ce^la^cm aiQgocDj (fcgp^ogffioano go aft. ajtp 
6>(X2)ooj olfYdlgjl«53 color) 2 ©cnxafl. <r>l£coro)1(o3 ejcoj c&rtnanDo 6 )oj §1 

6KQ)SjtO6)Jc0D. gDO) (0>rfld6m(TO)l6)O^ CnSJQj|£JOQQl 01)16)6)0101) (3 (2JCn6)cft>06ni 
65C0J 3JOC0£2)J6ri30(66)jcej (id1t.<3)0 l). 9 6)00X2)1. (nlgffljggj 65C0J tf>cnjl6)<S» 

sjm? U co^a^coflcxincoS asaojco, (^Jl(.cz5)o 2). ^\<mo 3-caS c&oeml^jlol 

td6)JCTD(3)2GfU06)&J o1o_d1c^ 3 c£Xr*9d6YT)o U (3Td)<ft)^ (0)1(0)1^ 00 <ffe(nil(O)1(03 
6><0>oojce6)jca>. 63 <p16ioto) 216)30 ©j olajiM s^enjsjcoro) U cm^a^caitol 
c&cnilcn)j6)s cs^ood ojodcoto) ^J1(.05)o 4-coS <&O6ro1jy1(Dl<06)jcrr)(O)j 
GciJ06)QJ 65CDJ (D2QJJ6)c0536n§J 6) c&§1 OJCQ><66)2<&>. t&>Cnj1(0>26)S 2)G£ (OTd^OnO) 
G<&>0(3(0rcj)J OJiy1§2gg5 Ola£)1(03 <fcoad6TT>(0r0)l00 OJ§(OtO)1(03 c&>O63BO(T)j00 
aflsdj oj1§1§j gojstdo o1aril(o3 6)d95§l6)OJcxSc96)oa5 (±S\i(G)o 5). olaril^jl 
GJ26)S <0^0^ §yrxsil ailsjGcruo(/3, c^cniloolcoS 6)cft>0(oj(oro) oIaoIoS (0)}6rri 

<0iO6m3l6)c06)O6ire1cOlc06)2aT)aDJ <0>O6TDOo.... 


ffl3(.(T3)1ca>36mJU 

4 6)cro.£2l. a)1g(oro)1(o3 6JOJ <^jo<j^lc£b ctug (. so coracofle^ 

2lU)^{30(/)(0r0) 6S(0J 6)£20§J<r0Jiil ^eJSlajltOOJcO) (ail(.(0)o l). oJ<P6)QQ>0(0J 
ajojeitoag (3©s1(3oc/)6)2)sj(oro> and aril 6) 2ia)^eo(/)(aTO)0(0>1 6*(dj ojoc&o 

g)6nso«06)jc0>. gyp 3Joco(ord)1(o8 c&oeitooco) eicoj olanlcoS s^jenj ^ejslryl 
C06)jc0» (jajl(.0J)O 2). 65(0J cft>rtfcl6rDo cO.Cnilg)6)c0DO6n3 (TUG (.SO CD 07)0(0)1 (0)5 
OJlQQJGOOoSbo 6)£20§2(T02isJl Olfidl^jl(T)c0»(OTO) ri eJSlryic06)2c0D (jJl(05)O 3). 
cnl6ne 65©j <tog(_so a^sjcormj t&oojlgtot&osrej co)sajl(Q)G(/On3do (^ilcco)o 
4) Olnn1§jl(08 ^sVpajlSjQQ <G>JOlOQ> olaol^jlcnj (T\)2)1cdo nJls1ajl<06)Jce> 
(aJ1cO) 0 5). (OldGapC/5 c&JOlcO) t>1adl(08 tjfcOeOBJODCO)} d&OeTOOo. 

OJGJlcn) CrOGLSO gaJG(O>0(riliy , 6)^JOlOQ) croctso ^(,nJ<0>O(Oo 
(0>o<e6)l6)€06)O6ng1(o1c06)Oo. croG(.so c&aoilgil goJGoo)ocol^ (0)sajjGoruoa5 
m>G(,S0QQ)J6)S g)oJ(Dl(0)£J(0l0)1ai2QQ n$(0)0Cnjo gOOItfibGCSOeTOJcfl^g (0)001 
aogjcmj. (otdG<Tjo(/3 croGisoc£<Q€> gOGj<ebCs1cfib 'Uoatesj ejsl<e6)}aroj. 6BGO 
'UO(5«3jgt<a onoG(.soc0>6)g (OTdsjcoro)^ 6) t e>06nejaj(02G(Tuoy3 raidai r0(0(ri>nj(0o 
aj1<e>(5nad1<e6>2cn>j. (3id(d)l6)c$ an&imoQa>06m ce^olco) otogcso cft>o60BjoD(O). 
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culoeilajS oisl cnlo^oraioo 


oilopjlcoS ojsI sojoeioScroj 6)^od)a?)i (r^^ms>](wd) (Dctocbj^ mla^ooio 

srn. cOpjczdoo ojslc&o^sjcarwj ruolcMdl^ij Gcnoceo]. njpj 

aisled c/5 gajco2)oc/)ljy fUcolGODoail^ Gcnoaooo. si1^<5 a\>6><a3QQ>l(35 
snjoejaScroj Qijqq)®)] ai\<&ms)oo& a^^ajcioem. o^c^cmtnsl snjopjaScroj 
6)uJc^oa5 L^moarofflosn). 6)aja3arol(35 ail^pilc^ sruoejaBcruj svxjcn)^ 
0)1(5(30)0 GO) cQj^lCQil^J... a_IQJ(3)(0o OJSlc£b(/5 G2KOaJ ( )0(3rZD c0^(3TZDd)OD 
O)1 (5(3O)1 gO)Oc0 O2... ml^o (fl^SlQQ) OJSlOQ^o <0 ^o1qq) OJSlOQlJO G£2)a3a_]JO(3ir3> 
STiio^ja^droj ^^josjczdj ar)l(5a^]c£bca)06)5TT)Kb1(Z55, o)1<bo a^sloo) cusl ca^sj 
(3)C38 godoo (30> (soajcmooQloS odjsojo. 

cnlgo c9d2s1cq) oi si c£b a5 coo Gcfoosrnl oo) (3)j osrno (angular 
acceleration) ^> 001060 ). cmdczDjOc&osni (3Td(3r3)coo ojslcfoc/5 sruopjoftcruj 
s^ajocti o0)g^ffloanr>. oJGc9i9d 6i®i d&<3lffl6y^6n3 customs 
arajo(35 sruopjaSonS q^jq^o a3 n^g^ajeaosm. 


!BJ§C(3TO>3Sl6)(l5 §°<2J 

Gc 0 jOtplfflj§ n^sjeoo), ojpjI -yj or)1aj(5(zmDlojls1^| ecoj cfclsas) aJlcotol 

GPJcB^ o^)0l61R51RDjGCr>0c9O2, ffi J§ 6>oJ0§^CQ)l^j. £0(3)1(35 0)1 OT) o (1)03)0610) 
(2KTKT^1PJOajJOrO(ZD? 63 (TT) 0(21(3) 000)1, 21j§0cSce5)J 0)1631303 gG§ODl<a6)2aT)(3)l(38 

<&2S2C3)(o 3 20ojj6)6n3ana. (06nso(Z)(3)OQO>l, o)^§6)($ oengoo ofto (Marrero 

(Ol^J (2J§Q3 )c06)2G(21(o3 6 ) aJPJ^COKD^aJSJOD 6 TUPJ 0 (30 QJ 6>aJO§(3l3)<06) OilCDo 
OJGJJCZDgj. {BJ§CQ)J 6 )S CO (3)1 OJg36)(3 6 )oJ 6 )§ODJ (3)S6OY0)2 CT)lO](Z5TZDJG(7)J0Cr5 
(2)0(.(3)G(2) 6 TOIPJ 0 (3001 6)aJO§l<06)OCTS (2)0(.(3>o OJPJ)(3)O<0:>2... 

63C0J a>lSc06)ajl(Dl 0)lai(5(3T3)lajlsl^j U0c9<3>lGQa>06>S (30(3)1 

GPJ(60 o^OlOQO.. (3)0G<P0§J Ojl^PJOT) 0)lpJ(3T3)] Ojl6TT)2 6)aJ0§0(3)l(0l 
(00005 oJ\(3)(3T3)1(35 <&>06rT>l<r0 ail 0)0 OjlolOCD^S C3OSlO](/0o (30(35^0 
jaJJ(3J§1 ajlsl^JOCSS (21(3)1. 
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(aigs> < ft,36rrg)gg <a>§jl(£p§63i3(/5 

gOOlcBSJOODJgg G20Scft>C/5, cft>(B0n(0c&C/5 r^O))1oi6)OO)O6)c06) §6n30cB6)3(T>2 
aKBCQJOCOlcBSlJOl) 2J§ 001631305 c&>61)3l(3lc06)J2(g^JO. 2J§0Q)JO c&COloUJo 63(F(3 
c0DjSJo6nicO6)OOO6Tf). (3)1 3 (013)2000) 6)(3J 001(5(206100 0)30(51920 613)) 

(3Td(3)JriJG 00)00)1^ 2C))Joad^(5 n^J)(.(3)(BQa)0 c£b0QJ20QQl 6)(£3§1S(3)3)l6)<3^ 
(31 (313)1 cft>§20 (B2(35 cO6)2Oc03^Jo a jl 6)000 rd&](3)C3(313)1pJj0g3 nD(56T0l^|0] 
6)2O6)c06) 96n30d96)1(UC320n02. 

(Densj 2]go(3)6nsjc9jo5 6 2l.2l, oj1(0)1c! 3)2§§ 63(0j oerucS 6)6>cnjo96)1o5 

s i2 6nj j 6)t0>osn3 t0^§l6)c06)§) t fb. 06111(5 S^6nj OIPlloJ] 2J §03)61)32 c0>C/5<06)1 
scq1(d 5 cODjojceeil ooodoqqI 6aioru)1o_|1cj%)0o. essjculcsS s^enileia^ cbtooo 
a^6)(3)B J lP12o 6)OJ (3)6031(35 cfo)(32(06)lQO)1§O(35 (2(3)1. 0.1 Pll^ 0)1 §1 CD) 
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